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ABSTRACT 

It has been shown that incidental stimulus attributes 
are not utilized as much under conditions of high anxiety. It was 
hypothesized that the nature of this restricted encoding may be 
interpreted within a levels-of-processing framework. The physical 
attributes of verbal items (e.g., orthography, sound) may be thought 
of as shallow features, requiring relatively little processing 
compared to the semantic properties (i.g.» meaning), which may be 
said to require deeper processing. It was hypothesized that high 
anxiety systematically reduces the depth of information processing 
which the subject does, so that the peripheral deep features may not 
be processed. A false recognition study and two free recall 
experiments are reported as tests of this notion. In general, the 
differential-depth hypothesis was not supported, though in retrospect 
the methodologies used probably did not involve processing at 
different levels. (Author/WR) 
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^bst£act 

It has been shown that incidental stimulus attributes are not 
utilized as much under conditions of high anxiety. It was our 
hypothesis that the nature of this restricted encoding may be 
interpreted within a levels-of-processing framework. The 
physical attributes of verbal items (e.g., orthography, sound) 
may be thought of as shallow features, reguiring relatively 
little processing compared to the semantic properties (i.e., 
meining), which may be said to require deeper processing. It was 
our hypothesis that high anxiety systematically reduces the depth 
of information processing which the subject does, so that the 
poriphPtal deep features way not be processed, even if the core 
•noininvi is processed, A false recognition study and two free 
rxMll experiments are reported as tests of this notion. In 
qetieral, the differential-depth hypothesis was not supported, 
though if retrospect the methodologies used probably did not 
actually involve processing at different levels, 
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infnr!*li^? l^^ s*»voral years have witnessed a new pf^ak of 

n opMs m human learnlnq, particularly cognitive procelsos an.l 

I vf lopmonrai r^^beaich, A recent report by Hunt Fva^t ir,.< 
Lunnoborq (1971) in perhaps a notable exception Whi'i'l' til 

ooople (p; qo) ' ihe n^"??" differences between 

^'Mt ip. yu;." The state of affairs was aptlv deserihaf^ kw 

"Fcon. tine to tii»o those of us nho march under the banner at 
the verbal learning ar.y qird up our loins and. ca^??n5 l 
.lance over the activities of the field? ve taU abou? 
Liunchinq an attack against our collective igJotancI at the 
fhi" J^^'f il •"'"•"ly defended. ZxlTi" deplore 

o nd viduH^'^^H^^^ I2ti»4isd r emphasis added] stlitll 

at^j^iLi rshoSirdT^^ithi^a^^oJi ^r?!"^"" "^i:i?o%^' 

only 'Shen^'therr 1 = " ""^^ «03t rapidly, as Jenkins implies, 
oiuy wnen there is a conceptual tie between m\ 

o 'Tr*"'"!"" laboratory studies of me.ory and learning Ini 

(2) the nature of the individual difference dimension. That is 
th.. un,i..rlying theory in the tvo areas would Ideally oontaiJ so^^ 

Xv"" oSJh'"::?;*'}'^;, O^ervise the t.o areas cinnot SeetHr 
rnty touch only in pieceaeal fashion, vith the rasiilt .11 
too r,uch of the research is "exploratory" in naturl iork ln 
il'orV.^ll JV.'" '"^ "'"^ y«"s\as i/pj:ss;d Xpo^ s til 

=";;/^?he1n'^-ly?Jg ttl^^^'i^. t^^^tt^, - ^ 
..l^.Monnl amounts of variance by studying tSLranS tSSn?odS2I 

t;j^ru;;^Tfor;heo-ries^^SstSjairjgjo%eriiL„:sr - """^"^ 

l^.tniSg l"*c"-Uer,M» ""ween .otivation and 

rr,n,...rl if»k l-lecahle. One notable emphasis has been a 

r.t"uu whi^ drive iTllliV.lLT, ^SUlitik of behavior wSic? 
r...uir.. When drive Is increased (o.g., Ooulet, 1968| Spence f. 



'tppru:*', Another conc<»rn h^is bcc?n with the <*ff«ct of 

.irnii.;.il on th«* f:i>ua2iliilUL>!l nomorios {o.g., Kleinsmith fi 

"M'l.ui, vu, 1; i.wvonian, 1')7?). However, wf» havo Instn.Ki bt»t»n 
ronroMH'l with -i nlKihtly dilCoront .luestlon, ono with an pqu.iUy 
lonq history, namoly thn «ff«ct of anxiety on attentioa- For 
'example, it was observed some time aqo that high-anxloty Subjects 
i"'^':**^f^ l"^^^ Incidental learninq than low-anxiety sublects 
(Kasterbrook, 1959; Kausler Trapp, 1960), provided that" the 
intentional task was sufficiently difficult and motivation 
'lr»tined in terms of emotion rather than incentive. He have not 
used the incidental learning paradigm, but we have pursued this 
observation of a deficit in cue utilization. Of course, it is 
^V. V^l argument that energiz-:4tion and consolidation are not 
affected by anxiety, simply that differential stimulus encoding 
IS mother component of the overall result. 

('iven that high-anxiety subje^rts tend to utilize incidental 
stimu 1 leFs than low-anxiety sunjects, the guestion of an 
underlying mechanism arises., one possibility might be a smaller 
short-term memory capacity, or a difference in perceptual 
ipparatus (lower capacity?). There are some findings that high 
^inxioty reduces digit-span performance (e.g., Hodges B 
-pielberger, 1969), and also that arousal reduces sensitivity (in 
siqndl detection analyses; Dacon, 1974). Although somewhat 
ditfer*»nt, the argument that high anxiety leads to a 
preoccupation with task irrelevant events (Handler R Sarason» 
19S2) would be functionally equivalent. In that less general 
processing space would be available (cf. Biggs, 1966). However, 
thore are demonstrations that while utilizing fewer peripheral 
cues, high-anxiety subjects actually perceive more (e.g., Solso. 
.Johnson, R Schwartz, 1968). While this nay be a component of the 
rue utilization deficit. It seems not to be the whole proble^n. 

As an alternative (suppleinf»nt) to reduced sensitivity or 
capacity in short-term memory, it seems possible that high- 
anxiety subjects may either process information less actively, or 
differently. The possibility of less activity seens counter to 
tho Idea of greater activation, but both possibilities seem to 
prodict about the same thing at this point. However, we tend to 
think in terms of "kind" of processing instead, as follows. 

We have used verbal items as the materials to be learned, 
and these items «eem likely to possess a number of "attributes" 
(tlndorwood, 1969), e.g., moaning, appearance, etc. While 
i.^ii»'j»»ctr. might encode all of these features. It seems likely that 
thiH encoding is more selective (Underwood, 1972). Our basic 
hypothesis is that one circumstance under which a more 
restrictive encoding occurs will be high anxiety. Craik and 
Lockhart (1972) have recently argued that memory might be 
iinderr,tood in terms of a "depth of processing" analysis! where 
'•U^ep'' rrocessinq would Involve the semantic attributes of a word 
and "shallow" nrocessing would Involve only physical properties 
(orthography, sound) of the word. Given sufficient time, and 
certain other contingencies, subjects would normally process 
deeply. However, suppose that some subjects did not do so. 
^uppose specifically that hlgh-anxlety subjects do not process as 
deeply as low-anxiety subjects (or as a slight variant of this. 



th.jt thoy <->nc:orlM only tho coro moaninq, or some itUosyncratically 
•Mliont .utributo, p#»rKev»»ratinq on it. at the expense; of further 
■U»op procossinq, «.q-, loss rommon usages, etc). 

This suqqests that hiqh-anxiety subjects would show the cue- 
utilization deficit primarily for "deep" attributes, and not 
perhe^ps for shallow attributes. This conceptualization has 
quided our research ot late. At this time, this perspective 
f^Gems to make essentially the same predictions as Broadbent's 
(1971) notion of "piqeon-holinq" as discussed by Schwartz (1973, 
rnUfl, 197Ub, 197ac), and "further processing" will be required 
to distinquish which is more appropriate. It is encouraging, 
howpvor, that Schwartz* results may be interpreted as consistent 
with this dif fecHntial-depth analysis. 

Experiment I 

Our first experiment to test this differential-depth 
hypothesis utilized the false recognition paradigm introduceu by 
!lnd(»rwood (1965). This .rocedure requires the subject to state 
for each word in a series whether it occurred before in the 
sories or not, i.e., is it a repeated item, or occurring for the 
first time? If the subject says that a new word was presented 
before, that constitutes a false recognition. When the word 
falsely recognized is related in some way to a word actually 
shown before, e.g., JUMP — LEAP, that is taken as evidence that 
♦•ho subject initially attended to the feature(s) which the words 
share in common. Needless to say, the nature of the overlap can 
be varied, e.q., similar meaning as shown, similar sounds, etc. 

■^he assumption that high-anxiety subjects engage in a less 
ex^pnsive encoding suqgests two things for this paradign. First, 
th<> q<Mif'rally more restricted encoding which they make would lead 
to fewcT false recognitions overall. [Since many of the 
roll t ionships involve dominant associative connections, e.g., 
KlNr.--o"'-'EN, the energization component would suggest tne 
opoor.ite, with a possible tradeoff on this point. 1 More 
importantly thouqh, the depth hypothesis suggests that high- 
anxiety subjects would falsely recognize primarily along rather 
shallow dimensions. For example, one would expect them to make a 
prnponderance of false recognitions involving acoustic 
similarity, while low-anxiety subjects would make relatively more 
semantic false recognitions (e.g., synonymity). 

The list contained 6 instances of synonymity, 6 instances of 
antonymity, and 6 instances of associates without obvious 
semantic connection. These three types were equated in terms of 
avf»rage associative strength in the norms, with associative 
probability ranging from 0.20 to 0.82. Certain analyses involved 
pooling two items from each semantic type to get high, mediuM, 
ani low associative strength groupings. In addition* 6 instances 
ot homonymity wore included, and while these could not be checked 
for associative relationships in the norms, such connections 
appeared minimal. 



.hnnf'''''i9 Stimulus (CS) was r*»pHatcd once, at a lag of 

.ibont 2 Items. The exporimontal {?,) words followed tho 

ropotitior of the CS at a laq of about 2S items. The control (C^ 

words immpdiatf^ly procedod the F words half of the time and 

fo lowod the. half the time. The c words weJe cSosen so'as%o 

'^l ?^Mce ^ ^" ^^^'"^ °f frequency, number of 

.syllables, etc. Filler items were added to the list, a third 

nnrlln * ""^^ another third repeated twice, with {he rest 

unrepeated, yielding a total list length of 60 items. Four 
■Ufferont list forms were used. ^v'^'na. roue 

Subjects 

A large number of introductory Psychology students taiai 
were administered the Taylor (1953) Manifest Anxilty Scale is a 
Biographical Inventory. The upper, middle, and lower 
th rds were used for final selection, with 8 ir.Jles and B females 
ulMmately run from each third. The high-anxiety subjects all 
ha, scores greater thlin 27 (mean ^ 3a.9), middle-aniiety subjects 

^^L.T'r.^^''^'^\ 2^ (mean ^ 19.9), and lowlanxiety 

suhiPcts had scores less than 11 (mean = 6.4). • " cy 

procedure 

uifK Vlt^ single-iteiP presentation procedure was used, 

with each subject required to state for each word whether it had 
occurred before in the list, and to rate his confidence in his 
decision on a five-point scal^. The list was presented at " U- 
second rate on a memory drum. Following the last item, subjects 
were given the forward digit-span test from the UlS, 'and tSen 
^ho state-anxiety scale (Spielberger , Gorsuch, C Lushene, 1970). 

of K T^'^^r "suits are Shown in Table 1. The main effect 

Vc. L 5' recognition was significant [P (1,24) « 

7S.05, i:.< .0001 1, as expected. The main effect of semantic type 

.synonyms) produced somewhat greater false recognition rates. The 
anxiety nam effect was not significant fP < 11, nor was the 
Anxiofy X E/C-word interaction fF (2,2a % 1.5^1 The AnJietv X 
...manti. Type interaction was si'gnificant r£ (6;72) I'VlV.^'l' < 
tor ^n^i^^y levels produced mori fflse 

^^^^;*f!.u!r^ I' ^^P?^. homonyms. The analysis of 

confidence ratings revealed the same results. 

The analysis by associative strength is shown in Table 2. 
There was no anxiety main effect, nor interactions with anxietj 
^sEinlfica;?V| n% T]\^l''' associative strength was no{ 



Insert Tables 1 fi 2 about here 



Till!. ri|MM I nuMil .|iv»-» n!(t<i r;„|.|..M« 1 .» I he. i n it t i I 

OKM.M-fo* lonr.. n IN It no th.it b i-i »i • .in y niilijertn m-vlP mo|o 

t.ilr.o posit ivrn to homonym lurps, but so did low-anxiPty 

sul.loctP. For thos« who like to dwpll on this sort of thinq, the 
sano pattPtn emorged for correlations of performance with the 

st^to anxiety scores as well. Nor did digit-span correlate with 

performance here (means = 7.6, 7.1, and 7,6, for high, medium, 
and low anxiety, respectively). 

We think the problem here may lie in the methodology used. 
Vn\f IS, each CS produced only one possible false recognition 
later. What would seem a better test would require that each CS 
produce both a possible shallow and a possible deep false 
r^cot^nition, e.g., the word URN as a CS would be followed by both 
RARN (shallow) and VASE (deep) as E words. This seems a more 
d^jnrtndinq test of the hypothesis, and we have such research under 
way. It may well be though, that the rate of false recognitions 
is simply too low for this paradigm to serve as an effective test 
of the differential-depth hypothesis, and other tasks may be 
n^quired as tests. 



Experiment II 

We had been simultaneously investigating this problem using 
tho free recall task as well. This task presents h set of words 
to the subject, with the subject required to reproduce them in 
.my order he wants. If the word list includes related items, 
e.i., OAK, ELM, BIRCH, the subjects tend to cluster these related 
word« together at the time of recall, even though they were 
KeparatGd during input. Presumably this organi2ation of recall 
rii'W. retention, and increased recall generally accompanies 
Kt'^^tMr clustering. 

nur previous work had shown that high-anxiety subjects 
clustered less for both associative and conceptual category 
definitions of relatedness (Mueller fi Goulet, 1973; Mueller, 
197a). similar findings have been obtained by Hermann and 
Osterkamp (1966) with arousal and conceptual categories. We 
intPrpretrd this as consistent with the possibility that high- 
inxiety subjects encoded more restricti vely, and did not utilize 
all of the possible attributes which could have helped organize 
rocall. However, rince both of our bases for organization 
essentially required semantic comprehension, the results were 
Indoterminate with regard to the depth hypothesis outlined above. 
We needed a basis for clustering which could be said to be 
"ffhrillow" in the Craik and Lockhart sense. 

Farlier research had shown that subjects will utilize 
.icoiistlr similarity as a basis for clustering* (e.g., Baddeley 6 
M'irrinqton, 1971* Bousfield P. Wlcklund, 1969; Forrester, 1973; 
Holbotn, Gross, r. Catlin, 1971; Laurence 6 Trotter, 1971; Long 6 
Allen, 1973; Zupnick 6 Forrester, 1972). If physical attributes 
are in j;ome sense shallower than semantic attributes, it seemed 
^ ponsiblc to argue that contrasting clustering bftsed on acoustic 
ERIC 



Fflat- ionsh ipn to that based on concoptuai categories would pit 
shallow aqainat deep oncodinqR, 

Two diffoiont 30-item lists were constructed. The semantic 
li'M consisted of five words from each of six conceptual 
ratevjones in the Dattiq and Montague (1969) norms, using only 
th.^ top seven instances for selection. The acoustic list 
consisted of 30 words involving six sounds, with five instances 
ot each sound, r To preserve reputations, it is a good Idea to 
construct such lists with your office door closedH This list 
conf5isted of the following words: PAIR, CHAIR, WHERE, DARE. 
niARF, YOUNG, LUNG, HUNG, TONGUE, STUNG, SPEAR, QUEER, CLEAR. 
PIER, NEAP, EIGHT, GREAT, FPEIGHT, WAIT, GATE, PEACE, NIECE, 
FLiSECE, LEASE, GEESE, POST, MOST, GHOST, COAST, and ROAST, Of 
course, there is considerable orthographic similarity in the 
latter list, but that should also be a shallow attribute; 
however, it will ultimately be necessary to compare acoustic and 
orthographic similarity. These two lists were arranged into four 
different orders for presentation such that each block of six 
it'-ms contained one instance from each category. Each of these 
orders was used about equally often as the starting order. 

It is important to note that the semantic and acoustic lists 
are not directly comparable, since we have no way of knowing that 
tho acoustic categories are as obvious as the conceptual 
cdtpqories, among other things. However, we did have all 
Kublpcts rate all 12 groupings after the experiment, presenting 
the five-word groupings and a 9-point scale (see below), and 
thorr were no differences between the overall ratings. The 
icoustir groupings received a mean rating of 8,5 and the 
conceptual groupings a mean rating of 8,6; this suggests that 
both types of categories are fairly obvious when shown in a 
blockfMl manner, though random presentation was used for actual 
tenting. The more critical comparison in any event is that 
between anxiety levels within the same list. 

Subjects 

Tn this experiment, the subjects were scaled on test anxiety 
(Sardson, 1972), The subjects were all females, enrolled in 

Introductory Psychology, and selected from HUB who had taken the 

t(*st anxiety scale. No high-anxiety subject had a score below 26 
(mv.\n = 2fl,S), and no low-anxiety subject had a score above 10 
(moan 7,9), The acoustic and semantic lists were each learned 

by iu high- and 1*4 low-anxiety subjects. The experimenters were 

blind IS to a subject's test anxiety score, 

Procedu£e 

Each subject performed for six trials on one of the two 
lists. The words were presented on a memory drum at a 2-second 
r4te, with subjects pronouncing each word out loud one time as it 
wa« showing, followed by a 60-socond written recall period. The 
sixth trial was followed by both the forward and backward diait- 
sp.tn tests from the WAtS, 



lu<'*l lor 



A" fh(^ tinuX phflnt', .ill subiftcts completPd a booklet which 
involyo.j iMtinq groups of woris. The six acoustic qroupinqs and 
thr> -.IX ociicrpttMl cjroupinqs Wf»ro arranqf»d in the booklet, two of 
'Mrh nor paqo. lu-sido each qronpinq of five words was a 9-point. 
riMnq ncale, which the subjects were instructed to use to 
in.licMtr how clear the basis for qroupinq the words seemed to 
thorn. Thus, all subjects, regardless of which list they had iust 
performed on for six trials, rated both types of cateqories. 
Although rot statistically significant, the subjects who had 
lf»arnei the semantic list for some reason rated both the semantic 
anil acoustic bases for qroupinq as less obvious, in spite of 
clunterinq highly on the conceptual basis. 

The averaqe number of items recalled per trial is shown in 
Fuiurr* 1, with the average clustering scores per trial shown in 
Fiqure 2. Thr? clustering score is the ad justed-ratio-of- 
clnstfring (ARC) mf^asure discussed by Roenker, Thompson, and 
nrown (1971), and it is computed as follows: (observed - 
expected clusters) divided by (maximum - expected clusters), 

Hiqh-arxiety subjects recalled less [| (1,52) ' 6,95, £ < 
.011, which has not always been the case in our earlier work, in 
snit*. of previous organization deficits. There was less recall 
for the acoustic list [F (1,52) = 112. ao, £ < ,0001 ], and while 
1*^ appears that the anxiety difference was present only for the 
<icour.tic list, the Anxiety X List interaction was not significant 
[P (1»52) = 2.57, £ < ,121. There was a List X Trials 
intoraction [P (5, 260) = 7. 03, £ < ,0001 ], as the differences 
botw»'en the lists increased over trials, the acoustic list being 
icauirod more slowly. 



Insert Fiqures 1 8 2 about here 



rn terms of recall orqanization, high-anxiety subjects 
clURtorp.l less ff (1,52) = U.22, fi < .05], and there was 
onriderably more clustering in the semantic list [P (1,52) - 
l^'H.^.^ £ < .000 1 ]. While the anxiety difference "was more 
pronouncod in the acoustic list, the Anxiety X List interaction 
was rot significant fF (1,52) = 1,7U1. He had observed in 
oarlier studies slightly greater recall and clustering for 
f3nial€\s, and since all subjects in this study were females, it 
«oomH likely that the reduced clustering difference in the 
s^^tnantic list can be attributed to a ceiling effect. However, 
tht. possibility also remains that this can be attributed to some 
(Uftoreiice ip category potency between the semantic and acoustic 
lijS rtuch that the anxiety deficit appears only for weakly 
detined categories. The latter possibility certainly appears 
tP:stable with either type of organization, but perhaps more 
r.Mdily with the existing conceptual category norms. 

Recall correlated significantly with ARC score (mean over 
Trials 1-5) m the acoustic list, £ (26) » .US, £ < .02, but not 
in the semantic list, £ (26) ^ ,21, £ < .29, Digit-span 



f"Mf(irrr,.,f,c,. r!.jPB.o,l uncorrela t«d with recall in both lists, and 

v/^wLl^i'* , Vl\ ^^"^^■^'^i'^^ acoustic list, but forward, 

•lu . ' ' (liqit-span porformance correlated positively 

with ciusterinq by conceptual cateqories, rs (26) ^ .lu, ,36, and 
.^1, Es < ,0R, .06, and .0?, respectively. Digit-span aqain 
seomod incorrelated with anxiety, with means of 6.11 and 6,S7 for 
torward span, and a,a6 and U.50 for backward span, for high and 
Ma7of"^^^^X respectively. Although Bartel, DuCette, and Wolk 
(1S72) tound that locus of control affected degree of category 
cl-istPrinq, our post hoc correlations failed to reveal any 
effects of locus of control on either recall or clustering in 

I It^^' ^"^^ subjects were selected on test anxiety 

thoiiqh, this question remains open. 

The depth analysis of anxiety differences in recall 
oriaiuzation would have expected that the deficit for high- 
anxioty might have been restricted to the acoustic (shallow) 
basis for organization. Instead, the deficit was present for 
boMi types of lists. With the benefit of hindsight again, it 
soomr, that this outcome is not that difficult to comprehend, nor 
noro5;sarily contradictory to the hypothesis. Recall that the 
listr wore presented in unblocked order, such that several words 
miqht intervene before a rhyninq word was presented, and it thus 
becomes clear that the acoustic relationships which are clear 
enouqh when Mocked are rather difficult to deteriine when 
ordered randomly. In other words, this basis for organization Is 
peripheral, and thus requires considerable processing. For this 
re.inon, plus perhaps the visual presentation rather than 
auditory, it is not surprising that the organization deficit is 
more general. 

Clearly, what is required is a methodology which gives each 
suh-)ect the SEUsn of organization by shallow or deep attributes. 
Having rone to this realization on the basis of the two preceding 
studies, the third experiment was an initial attempt to examine 
wh.it happens when subjects have a choice in their organization. 
Tdeally this choice would involve equally potent classification 
schemes, but we know of no feasible way of doing that just now. 
Tt IS possible though, to devise lists with alternative bases for 
organization. 



Experiment III 

The third experiment used what we will refer to as 
••a-nhiquous lists," or lists with multiple bases for organization, 
i^ul""!;!" ? t^"* differential-depth hypothesis, such a list should 
have one basis which involves a "shallow" dimension of encoding, 
and another basis which involves a "deep" encoding dimension, 
nne possi lity would be a list composed of words belonging to 
conceptual categories such that each category had one word which 

luT'^ J.^.' '"r' ^^^^ categories (e.g.rioSrfi 

Allen, 1'»7.1 . Another possibility would be an ambiguous list 
sua as been used by Battiq and his colleagues (e.g., Lauer 6 

^ondani, Pellegrino, 6 Battig, 1973), and Hicks and 
Young (Vi73), where each conceptual category has a word beginning 



c^fl ^^^^^^^^^ 

with t},.. r.twv lot tor. For oxample, t.h€» five instances in the 
livo •.oit..uit i (• r.it o'lo! ioj; .1 H hdvo onn word bpqinninq with A, C, 
In thi.s CI so, !;uh"jorts could cluster by i^ither 
'-.inropt iM 1 fMtf. lorios or by f i rat- lottors. Hp ur.od thin lattor 
tvno lint initially because it seemed more directly amenable 

to tho use of orientinq tasks, a manipulation which we had not 
UMotl to this point. 

Tt would seem possible to influence the subject's encoding 
.'^♦•ratotjy in the manner used recently by Jenkins and his 
rollPaques (e.g., Hyde B Jenkins, 1973). Briefly, this procedure 
involves giving a preliminary orienting strategy, followed by a 
fr»>o recall test. The common finding is that if the subjects are 
mi^tiurrfed by the orienting task to attend to semantic features, 
O.N, iR xt a pleasant word, greater recall and clustering result 
relative to an orienting task which might direct the subject's 
attention to just whether or not the first-letter is a vowel or 
consonant, for example, it seemed to us that this procedure 
oiiiht to reduce the high-anxiety subject's deficit when the 
oriontmq task directed attention to semantic properties, but 
perhaps enhance it if the orienting task was nonsemantic. Thus 
thi« feature was added to the design. 

Materials 

A ?5-iteir list was constructed by selecting five words from 
each of five conceptui»l categories in the Battig and Montague 
(1*}^^'') norms, within the constraint that each category have 
in:;tances beginning with the same first-letters as the instances 
in other categories. Two slightly different forms of the list, 
were uned, with partial overlap of words, categories, and first- 
lottors. Form A consisted of the following words: ANTELOPE, COW, 

Monnr, pig, skunk, arms, chest, muscles, pancreas, shoulders. 

ACCOUNTANT, CLERK, MINISTER, PLUMBER, SECRETARY, AUSTRALIA, 
CANADA, MEXICO, PERU, SWEDEN, ASH, CEDAR, MAPLE, POPLAR, 
*?YCAKORE. Form D consisted of the following words: COW, POX, 
MOflSF, PIG, TIGER, CHIN, FINGER, MUSCLES, PANCREAS, TONGUE, 
CANCER, FLU, MALARIA, POLIO, TYPHOID, CUBA, FRANCE, MEXICO, PERU, 
'^HATI.ANr, CLERK, FARMER, MINISTER, PLUMBER, TEACHER, Despite the 
ovorlap, it wan felt that two forms would provide somewhat 
iroatf^r generality to the results. Although first-letters are 
-,hatPl, It should bo noted that formal similarity is minimal 
othprwise; e.g., the first two letters uniguely define each word, 
•"hose lists were arranged into five difforei.t. random orders, with 
oich block of five instances containing one member of each 
i:otu:pptnal category and one member with each first-letter, and 
with each specific instance appearing in each block over the five 
ordorR, Each order was used approximately equally often as the 
•it'irtinr} order. 

Subjects 

The subjects were selected from 18R males and 253 females 
who had taken the test anxiety scale (as well as the locus of 
control and introversion-extraversion scales). The 60 high- 
anxietv subjects all had scores greater than 19 (mean « 26. U) , 
ErJc low-anxiety subjects all had scores less than 1U (mean 



' '»•«); in»'n ind won<*n were oqually represented at each level and 
i n «<.t«'li « i t ion. 

I't ')» »"IUI «• 

dnp-thlrd of the nub-Jocts received a preliBlnary orienting 
task which required them to check for each word as it was 
projected on the screen whether or not the first letter was a 
vowel or a consonant. Another third of the subjects were 
required to chock whether or not the word was pleasant or 
unpleasant. It was expected that the former would induce a 
sbrUlow processing, and the latter a deeper encoding. The words 
wpre presented at a 1-second rate, with an interslide interval of 
about one second. The remaining subjects received no orienting 
task. 

Five immediate free recall trials were then given. The list 
was presented at a 2-second rate using a Carousel projector, with 
=1 60-sPcond written recall period each trial. It should be noted 
that this procedure means that the subjects with orienting tasks 
did not recall the words until after essentially two study 
trials, and throughout have the one trial "advantage" over the 
control subjects. 

Each subject returned to the laboratory 48 hours later for 
lolayod recall tests. This session consisted of three parts, an 
iinpacnd and uncued recall, a cued test using the first-letters as 
cues, and finally a cued test using the conceptual category 
labels as cues. The two cued tests involved projecting the cue 
on tho screen for about 12 seconds apiece. These tests were 
alway;- administered in this order, since a recall test can be a 
furthor study phase, and it was expected that alphabetic cueing 
would produce less recall and thus less opportunity for 
lncid«»ntal study to confound the subseguent cued test. 

Thpse delayed tests were included for a nunber of reasons. 
First, it seems of interest to relate the results of our 
procodiirps to the consolidation-arousal literature (e.g,, Farley, 
l'^73; ipvonian, 1<)72; Uehling, 1972; Zubrzycki 6 Borkowski, 
1^)71), which requires at least an immediate and a delayed test. 
Secondly, it seems of interest to determine whether the orienting 
f^fFt^rtR which Jenkins and others have observed are maintained 
ovor longer time periods, in addition, it seems of interest to 
determine whether the clustering deficit which characterizes 
hiah-anxiety subjects persists over a delay period. Finally, it 
r,(»pins of interest to determine whether or not clustering during 
immediate tests, which seems to lead to greater recall on the 
imnipdiate tost, actually leads to greater retention in general, 
i.p., does immedia^^e organization facilitate long-term retention? 

"•'inure ^ presents recall performance by anxiety level and 
orienting task in each phase. During the initial five trials, 
hifih-anxiety subjects recalled less than low-anxiety subjects f| 
(l^n**) = 2.91, £> < .09% but anxiety did not int'sract with 
trials or orienting task Us < 1.98]. The Bain «f£ect at 



tiriontlnq f,^nV wah r.lqnif leant ovorall [F (?,11«) = 2 < 

,nui, as tho plodsatitnesn orientation led to 'jrpater recall than 
the control, and the first-letter orientation led to worso 
recall. These effects were more pronounced for high-anxiety 
f?ubjects, hut the Anxiety X Orientinq TasK interaction was not 
significant [F (2,111*) = 1.98]. An Orienting X Trials 
interaction fP (8,y56) = 2.67, £ < .007], however, seemed to 
InfUcate that this ordering and most differences were more 
pronounced on the early trials, with only the high-anxiety 
control and first-letters groups showing reduced recall later. 

fieparate analyses of each of the delayed tests revealed only 
•^innificant main effects due to anxiety [£s (1,114) « 5.08, 3.38, 
and 6. Of, £s < .03, ,07, and .02, for the uncued, alphabetic 
cuffing, and label cueing respectively]. Of course, these 
(iif fpr(?nres may only reflect a carryover of the difference 
prost?nt at the end of acguisition (Underwood, 1964), hut at least 
th«'re was no evidence of long-term superiority tor high-anxiety, 
contrary to the consolidation literature. Orienting produced no 
fii.jnif irant main effects for these three tests Us < 1.71), and 
there were no Anxiety X Orienting interactions [|s < 1 ]. 
Mowpver, it seems worth pointing out the striking decline between 
Trial 5 and the uncued delayed test for the high-anxiety 
plp»asan tnoss-orlentlng group. 



Insert Figure 3 about here 



Each subject's protocol was scored twice, once with 
conceptual categories defining clusters, and once with alphabetic 
cateaTios defining clusters, computing the ARC score as before 
in p.". 1 case. The results of the concej 'al classification are 
.qhowi, in Figure a, and the alphabetic classification is shown in 
Fitturo 



Insert Figures U e 5 about here 



Thf conceptual classification Indicated that hlgh-anxlety 
nub-jt'cts clustered slightly less than low-anxiety subjects on 
Trials 1-f> r.F (1,114) = 3,54, £ < .06), but anxiety did not 
int.-^ract with either trials or orienting tas)c t£s < 1.81]. The 
nain effect of orienting task was not significant [I (2,114) ^■ 
l.lfl, though the letters condition was worse than the control 
which was worse than the pleasantness task, as has been 
pr«»viously found. Conceptual clustering on the uncued delayed 
trial revealed a significant anxiety effect (1,114) « 7.08, d 
< .009], but no orienting main effect or interaction with anxiety 
[£s < 1 ]. 

The results for the alphabetic classification may be 
summarized very briefly: no effects were significant for either 
Trials 1-5 or on the delayed test [£s < 1.22 ]• 



Jn.spt'rtion of iho recall protocols revealed that, what little 
rilpluih^tic cluatocim orcutrod .s*»emed to occur at specific 
points, namely whenever there was a transition from one 
conceptual category to another. Thus subjects seemed to be usinu 
-Uphabetic clustering to bridge the "gaps" between other units oC 
organization, with the lart word of conceptual category i 
beginning with the same first letter as the first word of 
conceptual category i+U Thus we observed the total number of 
Uphahetic clusters for a subject, and divided that into the 
nuinhor of alphabetic clusters which occurred at transition 
nomtr.. For purposes of defining the latter, a conceptual 
cluster had to both precede and follow the transition, else it is 
un.-loar whether any alphabetic cluster actually bridged other 
orianizational units. The proportion of all alphabetic clusters 
which occurred adaptively at these transition points is shown in 
^liure 6, 



Insert Figure 6 about here 



While the data do not look that clean, high-anxiety subjects 
Ud une this higher-order strategy less often than low-anxiety 
Huhiects over Trials 1-5 [F (1,1la) = 39, ^ < .Oa], There was 
no orienting task main effect or interaction with anxiety [ Fs < 
11, There were no significant effects on the delayed trial f^s < 

The mean ARC score for conceptual clustering on Trials 1-5 
win highly correlated with recall performance on Trials 1-5, r 
(11H) r «,7, 2 < .0001, on the uncued delayed recall test, r 
ni«) ^ -as, 2 .0001, and the two cued delayed tests, ts (118) = 
. iU ,ind .57, for the letters and labels cues, respectively. The 
m>An A»c score for alphabetic clustering on Trials 1-5 was 
r,Lgnif icantly negatively correlated with recall on Trials 1-5, r 
(11H) - -.21, £ < .03, but not with recall on the various delayed 
to«ts, £8 (118) = -.05, .10, and -.10, respectively. The ratio 
of alphabetic clusters at transition points averaged over Trials 
1-5 was alpo positively correlated with the uncued delayed test 
p^rtornance, r (11B) = .42, £ < .0001, and It also correlated 
with p.Tformance on Trials 1-5, r (118) = .50, £ < .0001. All in 
all. It appears that the better organized recall was also qreater 
in amount. 

Thp results of this experiment were not supportive of the 
that high-anxiety subjects would show a clustering deficit 
only on the deeper attributes, and not with regard to 
oniini^ation baaed upon the shallower dimension of first-letters. 
Of coutr,e, this particular definition of shallow may also he 
criticized, and while it is true that this definition fitted 
nicPly with the use of the orienting procedure, it must be 
aduitted that this basis for organization is also not 
p-jrtiriilarly obvious when one considers the subject«s task in 
^ Identifying this basis. Still, the data on the use of alphabetic 

ERIC clusters to bridge transitions between conceptual clusters does 



Mii'hioMt th.it it w.in (Uncov«i»d to some extent, and used by at 
M«i?.t ifjinc' fiul) -jHff >i, ' 

Tl..' fi'.iiiM-! ffii (Hp iiiiotititui t,i«k?. Wf.£<» •Mr.appolfitin'i, 
in vipw of rarli.'i findln-jK \mix\<] thoae t^r.ks, tuct.hcr analyr.is 
an.1 iPfjfvirch scpws indicated. It may be that our procedures w<»re 
at fault, namely the rapid pacinq of the orienting phasje, and the 
interpolation of a further study trial before testing for recall, 
Thp latter factor, essentially giving the orienting subjects an 
extra study trial, may explain why the letters task did not lead 
to substantially worse recall and organization than the control 
qroup, but to accept that means that the failure of the 
pleasantness group to show greater facilitation is even more 
pu7.z img. 



GENERAL DISCUSSION 

Overall, the results of Experiments II and li: provide 
additional demonstrations of the general deficit in organization 
of recall for hiqh-anxiety subjects, for further definitions of 
anxiety and bases of organization. The free recall task indeed 
neemfj to have marked advantages for the study of this matter, 
particularly when organizational measurements are considered. 

v„ *v,"''*"Tf' differential-depth hypothesis was not supported 
by thosf- data. Several interpretations seem possible, and tor 
tho moment these seem preferable to discarding the general idea, 
mil preferred interpretation is as follows. First, the locus of 
the deficit may be located somewhere at the deeper levels. This 
hoinq the case, the deficit may involve the £Sti£ll£Eal deep 
ittri bates, with high-anxiety subjects not processl" beVSnd the 
very corg meaning of the words, perseverating upon that. 
Additionally, our manipulations may have been ineffective in some 
way. For example, the raanl pulat? ons may not have induced truly 
nh.ll low processing as noted above, or perhaps our concept ual- 
i:!dtion of those dimensions as shallow is simply inappropriate. 

?n::nec'tro '""'.I . ''I method VptesentaUon. 

Inspection of the literature (e.g., Schwartz, 197ab, 197ac) 
sa.^qests that blocking of similar items at input does lead to 
rewultj? more consistent with the differential-depth hypothesis 
(and piqeon-holing/filtering). Perhaps blocking of instlS^estor 
nltfult/ineous presentation of the list, within the other 
procedures we used, would be more productive, as that might avoid 
the extended processing subjects must go through to identify the 
acoustic or alphabetic dimension with random presentation. 

Esrsentlally then, rather than a general deficit for shallow 
ind <1eop levels of encoding, our analysis based on the present 
results tends toward the assumption of an Inflexible encoding at 
the deeper levels, processing restricted to the core meaning. We 
will put aside for the moment any conclusion about whether there 
Is any deficit at the shallower levels, pending the development 
of techniques for better defining that notion In free recall with 
unblocked presentation seguences. Further research should allow 
WA to better choose among these alternatives, an^ the use of 
orienting tasks with ambiguous lists seems oapeclally fitted to 
ERiC questions. 
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TaMe 1 



Average Number of False Positives? by Type of Semantic 
Relationship, Experinental (E) or Control (C) Word, 
and Manifest Anxiety Level in Experiment I, 



20. 



Anxiety Level 
High Medium Low 



Synonyms: 

E-words 
C-words 

Antonyms: 

E-«ords 
C-words 

Homonyms: 

E-words 
C-words 

Associates: 
F-words 
C-words 

All Types: 
E-words 
C-words 

(E - C) 



0.69 
0. 19 



0.19 
0. 19 



1.U4 
0.07 



0.38 
0.19 



2.70 
0.6a 

2.06 



0.75 
0.31 



0.38 
0.25 



0.63 
0. 13 



0.50 
0. 19 



2.26 
0.88 

1.36 



0.56 
0. 19 



0. 13 
0.25 



1. 19 
0. 31 



0.31 
0.06 



2. 19 
0.81 

1.38 



All Subjects 



0.67 
0.23 



0.23 
0.23 



1.09 
0. 17 



O.UO 
0. 15 



2.39 
0.78 

1.61 



Note: Maximum for the individual seirantic types is 6; 
maximum for combined types is 2U. 
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Avornqp Numbrr of Fals© Posit ivps by Associative 
^^rongth, Experimental (E) and Control (C) Word, and 
Manifest Anxiety level in Experiment I, 



Anxiety Level 
High dediun Low 



strong: 

E-words 
C- words 

Tntwrmodiatc: 
P-words 
c-words 

Weak : 

E-words 
C-words 

Com hi nod : 

K- words 
r-words 

(E - C) 



0.56 
0.25 



0.25 
0.25 



O.UU 
O.Of 



1.25 
0.56 

0.69 



o.du 
0. uu 



0.69 
0.25 



0.50 
0.06 



1.63 
0.75 

0.6B 



0.25 
0.25 



0.50 
0. 19 



0.25 
0.06 



1.00 
0.50 

0.50 



All Subjects 



0.U2 
0.31 



0.48 
0.23 



o.ao 

0.06 



1.30 
0.60 

0.70 



Note: Homonyms were excluded from this analysis. 
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FIGORE CAPTIONS 



Piqure 1. Averaqp recall per trial by test anxiety level for each 
type of list in Experiient Ti. 

Piqurc ?. Average clustering score (adjusted ratio of 
clustering, ABC) per trial by test anxiety level for each 
type of list in Fxperiment II. 

Pi'jure 3. Average recall per trial in each phase of Experiment 
III, by test anxiety level and orienting task. 

Figure U. Average conceptual clustering score (ARC) for Trials 
1-5 (immediate recall) and on the a8-hrur uncued delayed 
test, by test anxiety level and orienting task. 

Figure 5. Average alphabetic clustering score (ARC) for Trials 
1-5 (immediate recall) and on the U8-hour uncued delayed 
test, by test anxiety level and orienting task. 

Fijure 6. Proportion of all alphabetic clusters which occurred 
at transitions between conceptual clusters, for the five 
immediate tests and the uncued delayed test, by test anxiety 
level and orienting task. 
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